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3 



<110> APPLICANT: LUTTICKEN, HEINRICH D 
MUNDT, EGBERT 
VAN LOON, ADRIAAN A. W. M. 



ENTERED 



4 <120> TITLE OF INVENTION: RECOMBINANT BIRNAVIRUS VACCINE 

5 <130> FILE REFERENCE: LUTTICKEN 

6 <140> CURRENT APPLICATION NUMBER: US/09/084 , 837A 

7 <141> CURRENT FILING DATE: 1998-05-26 

8 <160> NUMBER OF SEQ ID NOS : 8 

9 <170> SOFTWARE: Patent In Ver. 2.0 

10 <210> SEQ ID NO 1 

11 <211> LENGTH: 2827 

12 <212> TYPE: DNA 

13 <213> ORGANISM: human 

14 <400> SEQUENCE: 1 

15 ggatacgatg ggtctgaccc tctgggagtc acgaattaac gtggctacta ggggcgatac 60 

16 ccgccgctgg ccgccacgtt agtggctcct cttcttgatg attctgccac catgagtgac 120 

17 attttcaaca gtccacaggc gcgaagcacg atctcagcag cgttcggcat aaagcctact 180 

18 gctggacaag acgtggaaga actcttgatc cctaaagttt gggtgccacc tgaggatccg 240 

19 cttgccagcc ctagtcgact ggcaaagttc ctcagagaga acggctacaa agttttgcag 300 

20 ccacggtctc tgcccgagaa tgaggagtat gagaccgacc aaatactccc agacttagca 360 

21 tggatgcgac agatagaagg ggctgtttta aaacccactc tatctctccc tattggagat 420 

22 caggagtact tcccaaagta ctacccaaca catcgcccta gcaaggagaa gcccaatgcg 480 

23 tacccgccag acatcgcact actcaagcag atgatttacc tgtttctcca ggttccagag 540 

24 gccaacgagg gcctaaagga tgaagtaacc ctcttgaccc aaaacataag ggacaaggcc 600 

25 tatggaagtg ggacctacat gggacaagca aatcgacttg tggccatgaa ggaggtcgcc 660 

26 actggaagaa acccaaacaa ggatcctcta aagcttgggt acacttttga gagcatcgcg 72 0 

27 cagctacttg acatcacact accggtaggc ccacccggtg aggatgacaa gccctgggtg 780 

28 ccactcacaa gagtgccgtc acggatgttg gtgctgacgg gagacgtaga tggcgacttt 840 

29 gaggttgaag attaccttcc caaaatcaac ctcaagtcat caagtggact accatatgta 900 
3 0 ggtcgcacca aaggagagac aattggcgag atgatagcta tctcaaacca gtttctcaga 960 

31 gagctatcaa cactgttgaa gcaaggtgca gggacaaagg ggtcaaacaa gaagaagcta 1020 

32 ctcagcatgt taagtgacta ttggtactta tcatgcgggc ttttgtttcc aaaggctgaa 1080 

33 aggtacgaca aaagtacatg gctcaccaag acccggaaca tatggtcagc tccatcccca 1140 

34 acacacctca tgatctctat gatcacctgg cccgtgatgt ccaacagccc aaataacgtg 1200 

35 ttgaacattg aagggtgtcc atcactctac aaattcaacc cgttcagagg agggttgaac 1260 

36 aggatcgtcg agtggatatt ggccccggaa gaacccaagg ctcttgtata tgcggacaac 1320 

37 atatacattg tccactcaaa cacgtggtac tcaattgacc tagagaaggg tgaggcaaac 1380 

38 tgcactcgcc aacacatgca agccgcaatg tactacatac tcaccagagg gtggtcagac 1440 
3 9 aacggcgacc caatgttcaa tcaaacatgg gccacctttg ccatgaacat tgcccctgct 1500 

40 ctagtggtgg actcatcgtg cctgataatg aacctgcaaa ttaagaccta tggtcaaggc 1560 

41 agcgggaatg cagccacgtt catcaacaac cacctcttga gcacactagt gcttgaccag 1620 

42 tggaacctga tgagacagcc cagaccagac agcgaggagt tcaaatcaat tgaggacaag 1680 

43 ctaggtatca actttaagat tgagaggtcc attgatgata tcaggggcaa gctgagacag 1740 

44 cttgtcctcc ttgcacaacc agggtacctg agtggggggg ttgaaccaga acaatccagc 1800 
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45 




ccaactgttg 


agcttgacct 


actagggtgg 


tcagctacat 


acagcaaaga 


tctcgggatc 


1860 


46 




tatgtgccgg 


tgcttgacaa 


ggaacgccta 


ttttgttctg 


ctgcgtatcc 


caagggagta 


1920 


47 




gagaacaaga 


gtctcaagtc 


caaagtcggg 


atcgagcagg 


catacaaggt 


agtcaggtat 


1980 


48 




gaggcgttga 


<J<Jttggtagg 


tggttggaac 


tacccactcc 


tgaacaaagc 


ctgcaagaat 


2040 


49 




aacgcaggcg 


ccgctcggcg 


gcatctggag 


gccaaggggt 


tcccactcga 


cgagttccta 


2100 


50 




gccgagtggt 


ctgagctgtc 


agagttcggt 


gaggccttcg 


aaggcttcaa 


tatcaagctg 


2160 


51 




accgtaacat 


ctgagagcct 


agccgaactg 


aacaagccag 


taccccccaa 


gcccccaaat 


2220 


52 




gtcaacagac 


cagtcaacac 


tgggggactc 


aaggcagtca 


gcaacgccct 


caagaccggt 


2280 


53 




cggtacagga 


acgaagccgg 


actgagtggt 


ctcgtccttc 


tagccacagc 


aagaagccgt 


2340 


54 




ctgcaagatg 


cagttaaggc 


caaggcagaa 


gccgagaaac 


tccacaagtc 


caagccagac 


2400 


55 




gaccccgatg 


cagactggtt 


cgaaagatca 


gaaactctgt 


cagaccttct 


ggagaaagcc 


2460 


56 




gacatcgcca 


gcaaggtcgc 


ccactcagca 


ctcgtggaaa 


caagcgacgc 


ccttgaagca 


2520 


57 




gttcagtcga 


cttccgtgta 


cacccccaag 


tacccagaag 


tcaagaaccc 


acagaccgcc 


2580 


58 




tccaaccccg 


ttgttgggct 


ccacctgccc 


gccaagagag 


ccaccggtgt 


ccaggccgct 


2640 


59 




cttctcggag 


caggaacgag 


cagaccaatg 


gggatggagg 


ccccaacacg 


gtccaagaac 


2700 


60 




gccgtgaaaa 


tggccaaacg 


gcggcaacgc 


caaaaggaga 


gccgctaaca 


gccatgatgg 


2760 


61 




gaaccactca 


agaagaggac 


actaatccca 


gaccccgtat 


ccccggcctt 


cgcctgcggg 


2820 


62 




ggccccc 
































2827 


63 


<210> 


SEQ 


ID NO 2 
































64 


<211> 


LENGTH : 


878 
































65 


<212> 


TYPE : PRT 
































66 


<213> 


ORGANISM: human 






























67 


<400> 


SEQUENCE: 2 
































68 




Met 


Ser 


Asp 


He 


Phe 


Asn 


Ser 


Pro Gin 


Ala 


Arg 


Ser 


Thr 


He 


Ser 


Ala 




69 




1 








5 












10 










15 






70 




Ala 


Phe 


Gly 


He 


Lys 


Pro 


Thr 


Ala Gly 


Gin 


Asp 


Val 


Glu 


Glu 


Leu 


Leu 




71 










20 












25 










30 








72 




He 


Pro 


Lys 


Val 


Trp 


Val 


Pro 


Pro Glu 


Asp 


Pro 


Leu 


Ala 


Ser 


Pro 


Ser 




73 








35 












40 










45 










74 




Arg 


Leu 


Ala 


Lys 


Phe 


Leu 


Arg 


Glu Asn 


Gly 


Tyr 


Lys 


Val 


Leu 


Gin 


Pro 




75 






50 












55 










60 












76 




Arg 


Ser 


Leu 


Pro 


Glu 


Asn 


Glu 


Glu Tyr 


Glu 


Thr 


Asp 


Gin 


He 


Leu 


Pro 




77 




65 










70 










75 










80 




78 




Asp 


Leu 


Ala 


Trp 


Met 


Arg 


Gin 


He Glu 


Gly 


Ala 


Val 


Leu 


Lys 


Pro 


Thr 




79 












85 












90 










95 






80 




Leu 


Ser 


Leu 


Pro 


He 


Gly 


Asp 


Gin Glu 


Tyr 


Phe 


Pro 


Lys 


Tyr 


Tyr 


Pro 




81 










100 










105 










110 








82 




Thr 


His 


Arg 


Pro 


Ser 


Lys 


Glu 


Lys Pro 


Asn 


Ala 


Tyr 


Pro 


Pro 


Asp 


He 




83 








115 












120 










125 










84 




Ala 


Leu 


Leu 


Lys 


Gin 


Met 


He 


Tyr Leu 


Phe 


Leu 


Gin 


Val 


Pro 


Glu 


Ala 




85 






130 












135 










140 












86 




Asn 


Glu 


Gly 


Leu 


Lys 


Asp 


Glu 


Val Thr 


Leu 


Leu 


Thr 


Gin 


Asn 


He 


Arg 




87 




145 










150 










155 










160 




88 




Asp 


Lys 


Ala 


Tyr 


Gly 


Ser 


Gly 


Thr Tyr 


Met 


Gly 


Gin 


Ala 


Asn 


Arg 


Leu 




89 












165 












170 










175 






90 




Val 


Ala 


Met 


Lys 


Glu 


Val 


Ala 


Thr Gly 


Arg 


Asn 


Pro 


Asn 


Lys 


Asp 


Pro 




91 










180 










185 










190 








92 




Leu 


Lys 


Leu 


Gly 


Tyr 


Thr 


Phe 


Glu Ser 


He 


Ala 


Gin 


Leu 


Leu 


Asp 


He 




93 








195 












200 










205 










94 




Thr 


Leu 


Pro 


Val 


Gly 


Pro 


Pro 


Gly Glu 


Asp 


Asp 


Lys 


Pro 


Trp 


Val 


Pro 
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95 




210 










215 










220 










96 


T.Pii 


Thr 


ArCf 


Val 


Pro 


Ser 


Arc? 


Met 


Leu 


Val 


Leu 


Thr 


Glv 


Asp 


Val 


Asd 


97 


225 










230 










235 










240 


98 


Glv 


Asp 


Phe 


Glu 


Val 


Glu 


Asp 


Tvr 
j 


Leu 


Pro 


Lys 


He 


Asn 


Leu 


Lys 


Ser 


99 










245 










250 










255 




100 


Ser 


Ser 


Glv 


Leu 


Pro 


Tvr 
j 


Val 


Glv 


Arcr 


Thr 


Lys 


Glv 


Glu 


Thr 


He 


Glv 


101 








260 










265 










270 






102 


Glu 


Met 


He 


Ala 


He 


Ser 


Asn 


Gin 


Phe 


Leu 


Arcr 


Glu 


Leu 


Ser 


Thr 


Leu 


103 






275 










280 










285 








104 


Lsu 


Lys 


Gin 


Glv 


Ala 


Glv 


Thr 


Lys 


Glv 


Ser 


Asn 


Lys 


Lys 


Lys 


Leu 


Leu 


105 




290 










295 










300 










106 


Ser 


Met 


Leu 


Ser 


Asp 


Tvr 


Tro 


Tvr 


Leu 


Ser 


Cvs 


Glv 


Leu 


Leu 


Phe 


Pro 


107 


305 










310 










315 










320 


108 


Lys 


Ala 


Glu 


Arcr 


Tvr 


Asp 


Lys 


Ser 


Thr 


TrD 


Leu 


Thr 


Lys 


Thr 


Arcr 


Asn 


109 










325 










330 










335 




110 


lie 


TrD 


Ser 


Ala 


Pro 


Ser 


Pro 


Thr 


His 


Leu 


Met 


He 


Ser 


Met 


He 


Thr 


111 








340 










345 










350 






112 


Trn 


Pro 


Val 


Met 


Ser 


Asn 


Ser 


Pro 


Asn 


Asn 


Val 


Leu 


Asn 


He 


Glu 


Glv 


113 






355 










360 










365 








114 


Cys 


Pro 


Ser* 


Leu 


Tvr 


Lys 


Phe 


Asn 


Pro 


Phe 


Arcr 


Glv 


Glv 


Leu 


Asn 


Arcr 


115 




370 










375 










380 










116 


lie 


Val 


Glu 


TrD 


He 


Leu 


Ala 


Pro 


Glu 


Glu 


Pro 


LVS 


Ala 


Leu 


Val 


Tvr 


117 


385 










390 










395 










400 


118 


Ala 


Asp 


Asn 


He 


Tvr 

JL 


He 


Val 


His 


Ser 


Asn 


Thr 


Tro 


Tvr 


Ser 


He 


Asp 


119 










405 










410 










415 




120 


Leu 


Glu 


Lys 


Glv 


Glu 


Ala 


Asn 


Cys 


Thr 


Arcr 


Gin 


His 


Met 


Gin 


Ala 


Ala 


121 








420 










425 










430 






122 


Met 


Tvr 

JL 


Tvr 


He 


Leu 


Thr 


Arcr 


Glv 


TrD 


Ser 


Asp 


Asn 


Glv 


Asp 


Pro 


Met 


123 






435 










440 










445 








124 


Phe 


Asn 


Gin 


Thr 


TrD 


Ala 


Thr 


Phe 


Ala 


Met 


Asn 


He 


Ala 


Pro 


Ala 


Leu 


125 




450 










455 










460 










126 


Val 


Val 


Asp 


Ser 


Ser 


Cys 


Leu 


He 


Met 


Asn 


Leu 


Gin 


He 


Lys 


Thr 


Tvr 


127 


465 










470 










475 










480 


128 


Glv 


Gin 


Glv 


Ser 


Glv 


Asn 


Ala 


Ala 


Thr 


Phe 


He 


Asn 


Asn 


His 


Leu 


Leu 


129 










485 










490 










495 




130 


Seir 


Thr 


Leu 


Val 


Leu 


Asp 


Gin 


Tm 
iL P 


Asn 


Leu 


Met 


Arcr 


Gin 


Pro 


Arcr 


Pro 


131 








500 










505 










510 






132 


Asp 


Ser 


Glu 


Glu 


Phe 


Lys 


Ser 


He 


Glu 


Asp 


Lys 


Leu 


Glv 


He 


Asn 


Phe 


133 






515 










520 










525 








134 


Lys 


He 


Glu 


Arg 


Ser 


He 


Asp 


Asp 


He 


Arg 


Gly 


Lys 


Leu 


Arg 


Gin 


Leu 


135 




530 










535 










540 










136 


Val 


Leu 


Leu 


Ala 


Gin 


Pro 


Gly 


Tyr 


Leu 


Ser 


Gly 


Gly 


Val 


Glu 


Pro 


Glu 


137 


545 










550 










555 










560 


138 


Gin 


Ser 


Ser 


Pro 


Thr 


Val 


Glu 


Leu 


Asp 


Leu 


Leu 


Gly 


Trp 


Ser 


Ala 


Thr 


139 










565 










570 










575 




140 


Tyr 


Ser 


Lys 


Asp 


Leu 


Gly 


He 


Tyr 


Val 


Pro 


Val 


Leu 


Asp 


Lys 


Glu 


Arg 


141 








580 










585 










590 






142 


Leu 


Phe 


Cys 


Ser 


Ala 


Ala 


Tyr 


Pro 


Lys 


Gly 


Val 


Glu 


Asn 


Lys 


Ser 


Leu 


143 






595 










600 










605 








144 


Lys 


Ser 


Lys 


Val 


Gly 


He 


Glu 


Gin 


Ala 


Tyr 


Lys 


Val 


Val 


Arg 


Tyr 


Glu 
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145 






610 










615 










620 












146 




Ala 


Leu 


Arcr 


Leu 


Val 


Glv 


Glv 


Tro 


Asn 


Tvr 

2 


Pro 


Leu 


Leu 


Asn 


Lvs 


Ala 




147 




625 










630 










635 










640 




148 




Cys 


Lys 


Asn 


Asn 


Ala 


Glv 


Ala 


Ala 


Arcr 


Arcr 


His 


Leu 


Glu 


Ala 


Lys 


Glv 




149 












645 










650 










655 






150 




Phe 


Pro 


Leu 


Asp 


Glu 


Phe 


Leu 


Ala 


Glu 


Trp 


Ser 


Glu 


Leu 


Ser 


Glu 


Phe 




151 










660 










665 










670 








152 




Gly 


Glu 


Ala 


Phe 


Glu 


Gly 


Phe 


Asn 


lie 


Lvs 


Leu 


Thr 


Val 


Thr 


Ser 


Glu 




153 








675 










680 










685 










154 




Ser 


Leu 


Ala 


Glu 


Leu 


Asn 


Lvs 


Pro 


Val 


Pro 


Pro 


LVS 


Pro 


Pro 


Asn 


Val 




155 






690 










695 










700 












156 




Asn 


Arcr 


Pro 


Val 


Asn 


Thr 


Glv 


Gly 


Leu 


Lvs 


Ala 


Val 


Ser 


Asn 


Ala 


Leu 




157 




705 










710 










715 










720 




158 




Lvs 


Thr 


Gly 


Arg 


Tyr 


Arcr 


Asn 


Glu 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Val 


Leu 




159 












725 










730 










735 






160 




Leu 


Ala 


Thr 


Ala Arg 


Ser 


Arcr 


Leu 


Gin 


Asp 


Ala 


Val 


Lys 


Ala 


Lvs 


Ala 




161 










740 










745 










750 








162 




Glu 


Ala 


Glu 


Lys 


Leu 


His 


Lys 


Ser 


Lys 


Pro 


Asp 


Asp 


Pro 


Asp 


Ala 


Asp 




163 








755 










760 










765 










164 






Phe 


Glu 


Arg 


Ser 


Glu 


Thr 


Leu 


Ser 


Asp 


Leu 


Leu 


Glu 


Lvs 

2 


Ala 


ASD 




165 






770 










775 










780 












166 




lie 


Ala 


Ser 


Lys 


Val 


Ala 


His 


Ser 


Ala 


Leu 


Val 


Glu 


Thr 


Ser 


Asp 


Ala 




167 




785 










790 










795 










800 




168 




Leu 


Glu 


Ala 


Val 


Gin 


Ser 


Thr 


Ser 


Val 


Tvr 


Thr 


Pro 


LVS 


Tvr 


Pro 


Glu 




169 












805 










810 










815 






170 




Val 


Lys 


Asn 


Pro 


Gin 


Thr 


Ala 


Ser 


Asn 


Pro 


Val 


Val 


Gly 


Leu 


His 


Leu 




171 










820 










825 










830 








172 




Pro 


Ala 


Lys 


Arg 


Ala 


Thr 


Gly 


Val 


Gin 


Ala 


Ala 


Leu 


Leu 


Gly 


Ala 


Gly 




173 








835 










840 










845 










174 




Thr 


Ser 


Arg 


Pro 


Met 


Gly 


Met 


Glu 


Ala 


Pro 


Thr 


Arg 


Ser 


Lys 


Asn 


Ala 




175 






850 










855 










860 












176 




Val 


Lys 


Met 


Ala 


Lys 


Arg 


Arg 


Gin 


Arg 


Gin 


Lys 


Glu 


Ser 


Arg 








177 




865 










870 










875 














178 


<210> 


SEQ 


ID NO 3 






























179 


<211> 


LENGTH : 


3261 




























180 


<212> 


TYPE: DNA 






























181 


<213> 


ORGANISM: human 




























182 


<400> 


SEQUENCE: 3 






























183 




ggatacgatc ggtctgaccc cgggggagtc 


acccggggac 


aggccgtcaa ggccttgttc 


60 


184 




caggatggga ctcctccttc tacaacgcta 


tcattgatgg 


ttagtagaga tcagacaaac 


120 


185 




gatcgcagcg atgacaaacc tgcaagatca 


aacccaacag 


attgttccgt tcatacggag 


180 


186 




ccttctgatg ccaacaaccg gaccggcgtc 


cattccggac 


gacaccctgg agaagcacac 


240 


187 




tctcaggtca gagacctcga cctacaattt 


gactgtgggg 


gacacagggt cagggctaat 


300 


188 




tgtctttttc cctggattcc ctggctcaat 


tgtgggtgct 


cactacacac tgcagggcaa 


360 


189 




tgggaactac aagttcgatc agatgctcct 


gactgcccag 


aacctaccgg ccagttacaa 


420 


190 




ctactgcagg ctagtgagtc ggagtctcac 


agtgaggtca 


agcacacttc ctggtggcgt 


480 


191 




ttatgcacta aacggcacca taaacgccgt 


gaccttccaa 


ggaagcctga gtgaactgac 


540 


192 




agatgttagc tacaatgggt tgatgtctgc 


aacagccaac 


atcaacgaca aaattgggaa 


600 


193 




cgtcctagta ggggaagggg tcaccgtcct 


cagcttaccc 


acatcatatg atcttgggta 


660 


194 




tgtgaggctt ggtgacccca ttcccgcaat 


agggcttgac 


ccaaaaatgg tagccacatg 


720 
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195 tgacagcagt gacaggccca gagtctacac cataactgca gccgatgatt accaattctc 780 

196 atcacagtac caaccaggtg gggtaacaat cacactgttc tcagccaaca ttgatgccat 840 

197 cacaagcctc agcgttgggg gagagctcgt gtttcaaaca agcgtccacg gccttgtact 900 

198 gggcgccacc atctacctca taggctttga tgggacaacg gtaatcacca gggctgtggc 960 

199 cgcaaacaat gggctgacga ccggcaccga caaccttatg ccattcaatc ttgtgattcc 102 0 

200 aacaaacgag ataacccagc caatcacatc catcaaactg gagatagtga cctccaaaag 1080 

201 tggtggtcag gcaggggatc agatgtcatg gtcggcaaga gggagcctag cagtgacgat 1140 

202 ccatggtggc aactatccag gggccctccg tcccgtcacg ctagtggcct acgaaagagt 1200 

203 ggcaacagga tccgtcgtta cggtcgctgg ggtgagcaac ttcgagctga tcccaaatcc 1260 

204 tgaactagca aagaacctgg ttacagaata cggccgattt gacccaggag ccatgaacta 1320 

205 cacaaaattg atactgagtg agagggaccg tcttggcatc aagaccgtct ggccaacaag 1380 

206 ggagtacact gactttcgtg aatacttcat ggaggtggcc gacctcaact ctcccctgaa 1440 

207 gattgcagga gcattcggct tcaaagacat aatccgggcc ataaggagga tagctgtgcc 1500 

208 ggtggtctcc acattgttcc cacctgccgc tcccctagcc catgcaattg gggaaggtgt 1560 

209 agactacctg ctgggcgatg aggcacaggc tgcttcagga actgctcgag ccgcgtcagg 1620 

210 aaaagcaaga gctgcctcag gccgcataag gcagctgact ctcgccgccg acaaggggta 1680 

211 cgaggtagtc gcgaatctat tccaggtgcc ccagaatccc gtagtcgacg ggattcttgc 1740 

212 ttcacctggg gtactccgcg gtgcacacaa cctcgactgc gtgttaagag agggtgccac 1800 

213 gctattccct gtggttatta cgacagtgga agacgccatg acacccaaag cattgaacag 1860 

214 caaaatgttt gctgtcattg aaggcgtgcg agaagacctc caacctccat ctcaaagagg 1920 

215 atccttcata cgaactctct ctggacacag agtctatgga tatgctccag atggggtact 1980 

216 tccactggag actgggagag actacaccgt tgtcccaata gatgatgtct gggacgacag 2 040 

217 cattatgctg tccaaagatc ccatacctcc tattgtggga aacagtggaa atctagccat 2100 

218 agcttacatg gatgtgtttc gacccaaagt cccaatccat gtggctatga cgggagccct 2160 

219 caatgcttgt ggcgagattg agaaagtaag ctttagaagc accaagctcg ccactgcaca 222 0 

220 ccgacttggc cttaggttgg ctggtcccgg agcattcgat gtaaacaccg ggcccaactg 2280 

221 ggcaacgttc atcaaacgtt tccctcacaa tccacgcgac tgggacaggc tcccctacct 2340 

222 caacctacca taccttccac ccaatgcagg acgccagtac caccttgcca tggctgcatc 2400 

223 agagttcaaa gagacccccg aactcgagag tgccgtcaga gcaatggaag cagcagccaa 2460 

224 cgtggaccca ctattccaat ctgcactcag tgtgttcatg tggctggaag agaatgggat 252 0 

225 tgtgactgac atggccaact tcgcactcag cgacccgaac gcccatcgga tgcgaaattt 2580 

226 tcttgcaaac gcaccacaag caggcagcaa gtcgcaaagg gccaagtacg ggacagcagg 2640 

227 ctacggagtg gaggctcggg gccccacacc agaggaagca cagagggaaa aagacacacg 2700 

228 gatctcaaag aagatggaga ccatgggcat ctactttgca acaccagaat gggtagcact 2760 

22 9 caatgggcac cgagggccaa gccccggcca gctaaagtac tggcagaaca cacgagaaat 2820 

230 accggaccca aacgaggact atctagacta cgtgcatgca gagaagagcc ggttggcatc 2880 

231 agaagaacaa atcctaaggg cagctacgtc gatctacggg gctccaggac aggcagagcc 2940 

232 accccaagct ttcatagacg aagttgccaa agtctatgaa atcaaccatg gacgtggccc 3000 

233 aaaccaagaa cagatgaaag atctgctctt gactgcgatg gagatgaagc atcgcaatcc 3060 

234 caggcgggct ctaccaaagc ccaagccaaa acccaatgct ccaacacaga gaccccctgg 3120 

235 tcggctgggc cgctggatca ggaccgtctc tgatgaggac cttgagtgag gctcctggga 3180 

23 6 gtctcccgac accacccgcg caggtgtgga caccaattcg gccttacaac atcccaaatt 3240 

237 ggatccgttc gcgggtcccc t 3261 

238 <210> SEQ ID NO 4 

239 <211> LENGTH: 145 

240 <212> TYPE: PRT 

241 <213> ORGANISM: human 

242 <400> SEQUENCE: 4 

243 Met Val Ser Arg Asp Gin Thr Asn Asp Arg Ser Asp Asp Lys Pro Ala 

244 1 5 10 15 
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